Molecular and chemical investigations and comparisons of biomaterials for ocular surface regeneration.
This study investigated and compared the ultrastructural and chemical properties of representative biomaterials for ocular surface regeneration: a human amniotic membrane (AM) in a basal plate, a human AM in reflected chorion, a preserved AM, and a human corneo-scleral tissue. Assessments of the morphological differences in the extracellular matrices were evaluated by hematoxylin-eosin, Masson's trichrome (for total collagen), and picrosirius-red (for newly synthesized collagen) staining. Assessments of the changes in the molecular structures and chemical compositions of the biomaterials for ocular surface regeneration were evaluated by Raman spectroscopy. A placental AM (52 %) was a dense and thick collagenous structure compared to a reflected AM (23 %). The spectroscopy did not obtain any structural information for a preserved AM. The cornea group (100 %, control) and sclera group (104 %) showed the collagen lamellae and interfibrillar spacing, and a slight inflammatory reaction with more fibrous and granulomatous tissues. There was a formation of newly synthesized collagen in a placental AM, while there were few collagen components in a reflected AM. Human AM tissues showed consistent Raman spectra and the characteristic collagen bands, similar to the corneal and scleral tissues. Therefore, these findings suggest that human placental AM and reflected AM are structurally suitable for scleral and corneal surface regeneration, respectively, while human placental or preserved AM and reflected AM are molecularly and chemically suitable for corneal and scleral surface regeneration, respectively.